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> Model objectives and overview 
> Model calibration 


> Model application 
• 2014 reference condition and 2040 future condition 
° Head difference maps (2014 and 2040) 
° Wetland impact analysis 
* Maximum developable limit (MDL) analysis 
٥ Velocity vectors analysis 


> Conclusions 
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> Primary objective: Support the Lower West Coast (LWC) water supply plan 


> Tool will be used to evaluate if current and future groundwater 
withdrawals are sustainable 


e identify areas where there is the potential for cumulative water use withdrawals to 
cause harm to wetlands and ground water resources 


e identify potential for saltwater intrusion issues in coastal aquifers 


FLORIDA WATER MANAGEMENT DISTRICT 


SWFWMD i SFWM 


1 اسا‎ ' 
سس‎ EP a Model Overview 


E on урин | < نه‎ 2; LAKE | 
OKEECHOBEE | 


Includes all of Lee, Collier, and Hendry counties 
and portions of Charlotte, Glades, and Monroe 
counties 


> Western boundary coincides with the Gulf of 
t APT سه‎ Mexico and Peace River, including Pine Island 
а | CES and Sanibel Island 


» Eastern boundary aligned with District's primary 
canal (north-south) and Lake Okeechobee 


» Southern boundary coincides with Lostman's 
River and Big Lostman's Bay tidal boundaries 


сам aa me — | > Northern boundary specified head boundary, 
ak in беен же есіте reasonable distance away from areas of interest 
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Model Overview (cont.) 


> First SFWMD model for the surficial (SAS) and intermediate (IAS) aquifer systems for 
LWC planning region 


> Used updated hydrostratigraphy for model layering 
• Recent SFWMD publication by Geddes et al. (2015) 


> MODFLOW based, uniform grid size of 1,000 ft x 1,000 ft 
> Monthly stress periods (time varying data input interval) 


> Re ced water incorporated through golf course and landscape irrigation return 
OWS 


» Calibration period: 1999-2012, verification period 2013-2014 
» Calibrated for surface water flows/levels and groundwater levels 


» Independent scientific peer review 
* Concurrent with model development 
° Panel: 3 experts in South Florida hydrogeology and groundwater modeling 
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Model Layers 


Cross-Section of Generalized Hydrogeology in LWC 
WEST Ft. Myers Labelle Lake EAST ۲ 
سین‎ ча... Okeechobee Со دا‎ Water Table Aquifer (WTA) 

mE = L2 Tamiami Confining Unit (TCU) 
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Hat тоо з Lower Tamiami Aquifer (LTA) 
900 L4 Upper Hawthorn Confining Unit (H1) 
Upper Floridan Aquifer ( Е у 
=== ۱ au 15 Sandstone Aquifer - Clastic Zone (52) : 
Muse Contining Hnit -g 1300 L6 Sandstone Aquifer – Confining Unit (SC) 5 
1500 5 
Avon Park Permeable Zone (АРР2 مر‎ 17 Sandstone Aquifer - Carbonate Zone (51) : 
ir AEST 9 L8 Mid-Hawthorn Confining Unit (H2) : 
an Producing Zone 
dan Produc селе. + 2100 tg Mid-Hawthorn Aquifer (MH) 
Гоу 2300 
EI ....-..------ 
Boulder Zone 
ve 9 Layer model with 5 productive aquifers 


SAS=Surficial Aquifer System; IAS=Intermediate Aquifer System; FAS=Floridan Aquifer System 
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Surface Water Flow Calibration Summary 


Strong hydraulic connection between surface water and SAS in the LWC 


Ensure surface flows and stages are reasonable as they impact groundwater recharge 


Simple surface water and unsaturated zone model 
integrated with MODFLOW through 
evapotranspiration and recharge 


> Calibrated simulated flows to observed structure 
flows at two major watersheds 


Statistics Watershed 
0.54% 


" Y - v 
LWCSIM Flow Calibration Target Watersheds ( a 
@ Flow Calibration Basin Structures 
Watershed Name 
ШЕШІ East Caloosahatchee sa 
(21 west Caloosahatchee Ux 


J LWCSIM Model Extent 
LWCSIM Active Model Boundary 


w чазы‏ رپ 


Deviation of Volume (DV) < 1596 -9.30% X 


мэшне) — — | >з | — 95 -٢ مه‎ ] oration Criteria Емарізһеа 
ае ов 


«* Peer-review recommendation 
% Previous models 


R Squared (R2) 


Green font indicates compliance with all calibration criteria 
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Surface Water (Wetland) Level Calibration ۷ 


Green font indicates compliance with all calibration criteria 


> Ove rla nd flow ver E ووو‎ ч سس نند‎ i Calibration Period: 1999 - 2012 
b- EA “SS : | 


° А | E ۱ [ww ^i ОКЕЕСНОВЕЕ 
- k W = 
i d | ماه څپ‎ ۱ LWCSIM عنم‎ „u. 
wetlands мү — 
ХР ۱ 


package 


• 60 target | I 
wetland = > “Т 
gauges | 40... | 


Calibration criteria was based on previous models 
and peer-review recommendation 
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Groundwater Level Calibration Summary 


: : Green font indicates compliance with all calibration criteria 
> 441 target groundwater monitoring ыызы 4... 
wells | Tye ге 


HIGHLANDS 


% i | GLADES е 2 
- لم‎ | ) Е OKEECHOBEE . a: . . 
| \ Statistics Criteria 
m + Š 


b * У Residual Mean +/- 1 foot 


pow + а. x Error Standard Dev 
“wes ړ‎ ы d: Absolute Residual Mean (MAE) 


tte 


Lx. à $po аз Т” A Maximum Residual 
۵ T Number of Observation Points 


Percentage with MAE « 5.0 ft 
Percentage with R2 > 0.4 
Percentage with TNSE > 0 


GULF OF 


A z Minimum Residual‏ | هو" دت 
MEXICO‏ 


ком 


Г» 


© Water Table 
Á. Lower Tamiami 
m Sandstone Clastic 
db Sandstone Carbonate 


Calibration criteria was based on previous models and peer-review 
recommendation 


MIAMI-DADE 


ó Mid-Hawthorn 
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Model Application 


> Reference condition (2014) and future condition (2040) runs 
e Similar simulation period to calibration run (16 years) 
e Similar climatic conditions to calibration run | | 
. Simulated 2014 and 2040 Groundwater Pumping 
• New pumping values 700 


Type Method Method = >00 
Public Water Supply (PWS) | Reported Projected = 400 
Agricultural (AG) Estimated* Projected 5 300 | 
Recreational (REC) Estimated* | Projected 8 200 | 
Projected 100 x | || | | 
Commercial-Industrial (Cl) | Permitted Permitted 0 -. 1 ا‎ аш _ | ЖЕШ 
РМ/5 AG REC 055 СІ TOTAL 
Increased demands were assigned to existing wells for PWS, added H 2014 (mgd) 68 376 117 42 3 606 
additional wells for AG and REC within the permit boundary, and E 2040 (mgd) 86 376 132 55 3 651 
used locations identified in population projections for DSS M Diff (mgd) 18 0 15 13 0 45 


*AFSIRS = Agricultural Field Scale Irrigation Requirement Simulation 
a وو‎ ЕСС ** County Level Per Capita Use 


SOUTH FLORIDA WATER MANAGEMENT DISTRICT 


660 
> Simulated demands are “instant on” nee 2040 Simulated Demand 
> Demands do not include annual 8 ےر‎ 
growth ۱ P di 
— 630 موه سا‎ as n 
» Results from the 2040 simulation Ë F 
are considered conservative x "a 
E - 
© 610 е 2014 Simulated Demand 
606 mgd 
600 
590 
580 


Year 1 Tears Year 5 Year? Year Yearll ۷۶۵۲ 135 5 
Raw water demand shown for all use types 
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> Heterogeneity 
e Regional model (1,000 ft x 1,000 ft cell) may not capture local variability in aquifer 
properties or responses at individual wells 
> Multiple wells in a single model cell 
e Model aggregates all withdrawals at the center of the model cell 
e Tends to exaggerate water level drawdowns 
e Results are conservative 


> Regional model results from simulations should be used as an overall 
planning tool and results should not be taken as absolutes 
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Pumping Wells in Model 
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Pumped Volumes by Aquifer (2014) 


GULF OF 
MEXICO | 


[ BROWARD 


е 
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| AQUIFER, 
® Water Table 
i Lower Tamiami 


COLLIER | 
MONROE 


WTA: Water Table aquifer 


@ Sandstone - Clastic : LTA: Lower Tamiami aquifer 
Ф Sandstone - Carbonate % 0 : Total Pumped = 606 mgd SSA: Sandstone aquifer 
Mid-Hawthorn ` Ku 1 MHA: Mid-Hawthorn aquifer 
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Largest Public Water Supply 


Permits in SAS/IAS 


Lee Projected 


Current 2014 
Allocation | Demand 
Permittee 


Lee Co. Util.Corkscrew/Green Meadows/Olga 


Collier 
Naples, City of — Utility Department 
Collier County —N Regional, S Regional 


Marco Island Utilities 
Ave Maria Utility Company 


Collier Golden Gate (fka FGUA) 
Immokalee Water & Sewer District 
Collier County (fka Orange Tree) 


Everglades City, City of 


Hendry 


LaBelle, City of 
Port LaBelle Utility System 


Charlotte 


Town and Country Utilities Company [ um | oo «ж | 0.78 
Charlotte Correctional | o12 | ою | ою | ooo | 


* Indicates a modeled demand over the current permitted allocation; however, 
it is not guaranteed to be permitted by SFWMD Water Use Bureau 
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ي سد 
SARASOTA EB DESOTO HIGHLANDS‏ ! 


CHARLOTTE =» О(А045 
| | 
^ — | LAKE 
SWFWMD SFWMD 


pM 
i 


CHARLOTTE 


ГГ „= = 
РР tn Port Labelle 
S ٢٨ / Lehigh Acres : 
+ | š 
ap --- - š 
„= Immokalee | 
olden Gate 2 Ave “ү | 
GULF OF ها‎ 4 Gla اس‎ 
MEXICO D А ۵ 
City of Naples M 1 City of Naples 


Collier Co 
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LWCSIM Pumping Wells 

Public Water Supply Wells by Source 
@ Water Table 

Á. Lower Tamiami 

m Sandstone Clastic 

фр Sandstone Carbonate 


COLLIER 
MONROI 


0 Mid-Hawthorn 


LWCSIM Active Boundary 
Lower West Coast Planning Region 


MIAMI-DADE 


eee 
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CHARLOTTE Babcock Ranch 


Charlotte 


Projected 


DIFF (2040-2014 
med 


Gator Slough 


Q Corkscrew Citrus 


Silver Strand Айсо Hill Grade 
1 £ woa Collier 
\ аны menory % | corkscrew Citrus | 1378 | 126 | 933 | -273 | 
| | $ ; Devis Garden | 51۷67546200111 | 85 | 507 | 412 | 
ъл оз; Highlands chu — NET M south | RanchOneCoop | 9.36 | 
Ba... | SilverStrand North | 1148 | 
| 1236 | 


70 


| Shaggy cypress | 1343 | 
| SilverStrandiv | 6% — 
| Hoganisland | 1052 — 
| CampKeaisAgDev | 16.63 — 
T 


Hogan Island ۱ € ۸ Harker Farm >‏ پا 
Silver Strand ин e ма | * McDaniel Ranch 2‏ 
Shaggy Cypress `= ; 4 |‏ \ 


...> Ranch One Coo 
Camp кегіз % ۶ 
Silver Strand ! V 


AQUIFER 3 lico Hill Grade Combin 
McDaniel Ranch 


ө Lower Tamiami ' 
е Sandstone - Clastic Ag Devil's Garden South 


€ MidHawthorn EE ل‎ ———|—1 Lee 


MONROE 
Cooperative Three inc] 74 | 181 | 8 
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Simulated Head (Water Level) . 
Differences .-. 
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2040 Future Average - 2014 Reference Condition Average 
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Head Difference: Water Table Aquifer 


2040 Future Average - 2014 Reference Condition Average 


- "E 


` Rebound up to 1 ft ۱ 
Рие to decline іп 2040 / 
DSS pumping їп MHA. LTA 


and SSA are absent 


Ё Drawdown up to 3 ft | 
Due to increase in AGR | 


| pumping in LTA апа SSA | 


Aquifer absent | | | ó 1 
ft (NGVD) | ha ` 
ШЕ-12--10 А ۰ 
BH -10 - -5 Collier Co 
Drawdown 7 
В -2 - -0.5 
C -0.5-0.5 
[10.5 -2 
08 2-5 
= „а = Major Pumping Wells 
سب‎ lH 20- 30 6 Water Table 


City of Naples 


Rebound up to 1 ft 
Due to decrease in LTA 


COLLER 
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SOUTH FLORIDA 


Head Difference: Lower Tamiami Aquifer 


2040 Future Average - 2014 Reference Condition Average 


DESOTO HIGHLANDS 
iARA SOTA o - 


GLADES 


| Rebound up to 1 ft 
Alico Hill Grad б 
ји | us Due to decrease in LTA 
енен ЖӘ». — AGR pumping in 2040 
Drawdown up to 3 ft | / | Рем 5 багдеп 7 
se мыш | 
NS Bonita Springs 
Eo 4 қ | McDaniel 
Aquifer absent \ Ranch | 
| ft(NGVD) N \ Ave Maria 
TP Naples 
— و‎ --2 | N Naples 
e -2 - -0.5 l Golden Gate 
]-0.5 - 0.5 ۱ BR 
10.5-2 || St COLLER 
5 2 - 5 l 
081 5 - 10 ü د وي‎ 1 
INE - M |. 


| EE 20- 30 
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Head: Difference: Sandstone-Clastic Aquifer 


2040 Future Average — 2014 Reference Condition Average 


DESOTO HIGHLANDS | 
IRA SOTA ЫЙ БЕШ. 


CHARLOTTE GLADES 


| | Drawdown up to 12 ft 
۱ б Due to increased PWS and AGR 
pus pumping 


PD » 

,3 ۱ 1 
: | 
د ) 


e? HENDRY 
= 


Lee Co Util 


Aquifer absent 


BR 


Е 2-5 | 1 | COLLIER 
Rebound Ell 5 - 10 Major Pumping Wels 


| e Sandstone Clastic Zone | 
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Head Difference: Sandstone-Carbonate Aquifer 


2040 Future Average - 2014 Reference Condition Average 


ve 3| 
ASOTA ОҢЕЕСНОВ, 


GLADES 


Significant increase in 


| projected DSS demand in 
| | Lehigh Acres 


` 
1 


Aquifer absent 


| ft (NGVD) 
| Bl -12 - -10 


Drawdown up to 15 ft 
Due to increased PWS, 
DSS, and AGR 


COLLER 


Rebound 
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Head Difference: Mid-Hawthorn Aquifer 


GLADES 


Drawdown up to 12 ft 
Due to increase in 
REC and PWS pumping in MHA 


HENORY 


Drawdown up to 12 ft 
Due to increase in Collier Co. 
pumping in MHA 


% MHA is not a very 
productive aquifer 


* Higher drawdown responses 
even for smaller pumping 


COLLIER 


2040 Future Average - 2014 Reference Condition Average 


Collier Qo Utility 


Rebound up to 30 ft 
DSS use declines due to 
expansion of PWS 
service area and 
increased reclaimed 
water use 


CHARLOTTE 


< 


LEE 


ft (NGVD) 


| 88 -12 - -10 
01 -10 - -5 
Ей -5 - -2 
ЕШ -2 - -0.5 
Г1-0.5-0.5 


|  0.5-2 

08 2 - 5 
Rebound Wl s - 10 

ШЕ 10 - 20 
ШЕ 20- 30 
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Wetland Impact Analysis- 
(Pumps Off Scenario) | 


عون مه 


EST cT x" 
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Pumps Off Heads Minus Pumps On Heads 


> Purpose 
° To identify potential wetland areas that can be adversely affected by cumulative 
water use withdrawals 
> Limitations 


° Model calibrated to boundary conditions with pumping occurring, not to extreme 
condition of no pumps 


° Effects of drainage and developments also negatively impact wetlands, but that is 
not part of this analysis 
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Wetland Impact Analysis 


> Method 222 er 
° Use pumps off runs for 2014 reference г 
condition апа 2040 future condition апа 
оуегіау the 2014 wetland land 6 


° Identify wetland areas with a potential 1 ft 


or greater of additional drawdown in 
Water Table Aquifer 

° Note: Red areas are areas with 1 ft or 
greater of additional drawdown underlain 
by wetlands 


LAKE 
ОКЕЕСНОВЕЕ 


HENDRY 
COLLIER 


SEM нано Areas improved 
% due to decline 


7 : 
& in pumping 


AreaGotWorsein2040 
LWCSIM_Wetlands_2014 
LEV02 


6500 


| 
Is 
> 
| 
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Limit Analysis ~~ 
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Maximum Developable Limit (MDL) Analysis 


> MDLs are part of Minimum Flow Level (MFL) 
prevention strategy that prevent harmful 

withdrawals from the following aquifers: E im LM. 

* Lower Tamiami 


Sandstone Aquifer MDL Example 


e Sandstone 


* Mid-Hawthorn а Maium 

a a D Developable 

> MDLs prohibit water withdrawals that lower سي‎ s 
the water levels less than 20 ft above the "P ЖИ need 


top of the uppermost geologic strata of the 
aquifer at any point during a 1-in-10 year* 
drought condition 

۴ 1-10-10 drought year for LWC Planning Area for the period 1999-2012: 2007 
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У P" 
Blue areas meet 
MDL criteria (water 
level in LTA above 
LTA top >20 ft) 


J 


Black areas indicate 
LTA is absent or thin 


(ft above top of LTA) 
mi 5 - 0 
] 10 - 5 
08 15 - 0 
Ni > 0 


Model indicated the MDL was 
violated in May 2007 (head in 
LTA above the strata top «20 ft) Wg 
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> Procedure 


1. Create raster surfaces of LTA top and 
simulated 1-in-10 condition LTA head 
(May 2007) 


2. Remove areas where LTA is absent or 


= 


very thin 

3. Get the difference raster (LTA 
simulated head minus LTA top) 

4. Determine the area of potential 
violation 

(LTA simulated head — LTA top)< 20 ft 


SOUTH FLORIDA WATER MANAGEMENT DISTRICT 


= | 


— 


Model simulated impacted areas have 
no confinement between Lower 

Tamiami and Water Table aquifers 
* Defining aquifer and MDL is difficult 


» Monitor well data indicate that MDL 
was not violated during this period 


» Associated with agricultural 


withdrawals — 
» Agricultural demands simulated with m 
A FSI RS estim ated d ue to a bse nce of LTA MDL-Impacted AG Permits From Permit From Model From Model 
Permit ID Name Permitted Allocation MGD 2014 Demand MGD 2040 Demand MGD Model Layer 
m ete re d d 3 ta 11-00262-W Gator Slough 16.25 13.65 14.17 3,5,7 : 
> What was actually pumped may differ хон comme z c E 
f rom A FS | R S 36-00077-W Corkscrew Grove 5.28 0.58 0.58 1,3,5,7 
36-00201-W Coral Creek Grove 0.80 0.21 0.47 1,3,5 


AFSIRS = Agricultural Field Scale Irrigation Requirement Simulation 
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ISTRICT 


Area has no confinement between SSA and LTA 


ORY 


CHARLOTTE 


(ft above top of SSA) КУ, 
В 88 5-0 
] 10 - 5 
В 15 - 0 
Ш>х 
SSA MDL-Impacted AG Permits From Permit 
Permit ID Name Permitted Allocation MGD 2014 Demand MGD/ 2040 Demand MGD\ Model Layer 
11-00094-W Highlands Citrus Grove 7.70 
11-00172-W Doke/Edwards Grove 1.56 
11-00091-W Peacock Citrus 0.52 
(ft above top of LTA) 


15 7 - 0 
ШШ 10 - 5 


E » Decline in future demands 
- > No potential growth expected 
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> LWCSIM is not a density-dependent model 
° it cannot model saltwater intrusion 
° it cannot simulate salinity effects of sea level rise 


> Velocity vector direction can be an indication of movement of the 
saltwater interface 


° Interface positions are plotted as a reference to the wellfield locations only 
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> Focus on public 


water su рріу Saltwater Interface (250 тр/1) 


— 2009 


utilities ША 22 on 
vulnerable to — 2019 | 
saltwater cae 
1 1 2009 | ыу % Ave Maria 
intrusion due to | 
у è LTA 2014 
close proximity ЕНІН 
to the saltwater 
interface — 2009 


SSA = 2014 
= 2019 


ер Магсо Island 
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Bonita Springs - Lower Tamiami Aquifer 


š ۳ ER IE 
Permittee Aquifer 2014 (MGD) 2040 (MGD)/ Increase Saltwater Interface (LTA) “к Т”. 
Bonita Springs | Lower Tamiami Aquifer 5.48 | 5 | 2038 
к. | ۱ 2014 
> 2014: Direction of velocity vectors: towards the saltwater interface 2019 Velocity vectors in every model cell 
> 2040: Conditions are almost the same سم ېږ د ده‎ 


2014 RC 2040 


Bonita Springs 
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| ur B-- 
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LEE B] ГАЗ 2 caua EG EO x dX aX 4 
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асу x > 4 ~ e = V ox a a 
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Golden Gate - Lower Tamiami Aquifer 


Permittee Aquifer 2014 (MGD) 2040 (MGD) /Increase Saltwater Interface (LTA) “Ж Upward 
Golden Gate | Lower Tamiami Aquifer 16.06 16.80 0.74 Д 2009 
> 2014: Direction of velocity vectors: towards the saltwater interface an | | 
2019 Velocity vectors in every model cell 


> 2040: Conditions are almost the same Vector size proportional to velocity 


2014 RC 2040 


+ Gat 
< 1 


COLLIER 


Direction of velocity vectors: towards the saltwater interface 


= 
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: 4 : 2009 EE 
> 2014: Direction of velocity vectors: towards the saltwater interface 2014 pe 0 


> 2040: Conditions are almost the same 2019 Velocity vectors in every model cell 
Vector size proportional to velocity 
Maximum vector length = 2,000 ft 


я +‏ ې я‏ ې ж <“ < < = = = + + + + я‏ ېي په 
ورن + + ې په - хез‏ به په < < < ي ې 4 ۾ Hae‏ 
en‏ رای مج ka dio ә‏ رو بر یي يې < + + ېي — پي ж а ж‏ په ж ғ + = + а‏ 4 په 
ټپ ج + ^ — ې ې يې ېي 4 اي < < - < ېي < < < < < < < ж‏ = = ې < а- а-‏ 
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Lee County Utilities — Sandstone Aquifer (Clastic) 


Permittee Aquifer 2014 (MGD) 2040 (MGD) / Increase Saltwater Interface (SSA) رم‎ Upward 
[Lee Co Utilities] Sandstone Aquifer | 845 | X 079 /] 
Lee Co Utilities} Sandstone Aquifer 8.45 9.24 0.79 2009 
> 2014: No significant movement near saltwater interface = ۱ ۱ 
ip — 2019 Velocity vectors in every model cell 
» 2040: Conditions are almost the same Vector size proportional to velocity 
| ЕЕЕ Ñ є 2040 په به په وه د‎ э э ыл ی‎ PEINE атару bee 
EEE حسم و مورد غور‎ ee | Lehigh Actes ` : و‎ wasip ec wapi: 222 = 
ç B = * w 
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Lee County Utilities — Sandstone Aquifer (Carbonate) 


| | xx 
Permittee Aquifer 2014 (MGD) 2040 (MGD) / Increase Saltwater Interface (SSA) xx Upward 
Lee Co Utilities} Sandstone Aquifer 9.24 0.79 Д 2009 
> 2014: Direction of velocity vectors towards the wellfield from Е 25 Velocity vectors іп every model cell 


Vector size proportional to velocity 


the saltwater interface 
> 2040: Slight increase in size of vectors 
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SOU T H FLORIDA WATER MANAGEMENT DISTRICT 


> LWCSIM - regional, calibrated, peer-reviewed model for the SAS/IAS in the 
Lower West Coast planning area 


> Model indicates that 2040 demands can be met without undue impacts to 
existing groundwater resources and the natural system 
° Water levels rebounded in Cape Coral area of Mid-Hawthorn aquifer and southeastern 
Hendry County of Water Table, Lower Tamiami, and Sandstone aquifers due to decline in 
projected pumping 
> Wetland analysis (pumps off scenarios) 
° Model calibrated to boundary conditions with pumping occurring, not to extreme condition 
of no pumps 
• Drainage and developments were not considered in this analysis 


° Some increases in wetland acreage associated with increase of 1 ft or more drawdown with 
2040 demands 
° Water level rebounds in southeastern Hendry County, reduced current impacts in the future 
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT 


> MDL analysis 
• Limitation: Aquifer top elevations are interpolated values and may have a +5 ft error 
° ама Agriculture pumping rates were estimated using AFSIRS due to a lack ۵ 
ata 
° Lower Tamiami aquifer: Potentially vulnerable area has no confinement between Lower 
Tamiami and Water Table aquifers, makes interpretation and MDL analysis difficult (i.e., 
difficult to define the aquifer) 
= Monitor wells indicated MDL was not violated in 1-in-10 drought condition in May 2007 


° Sandstone aquifer: Potentially vulnerable area has no tight confinement between 
Sandstone and Lower Tamiami aquifers, makes interpretation and MDL analysis difficult 
(i.e., difficult to define the aquifer) 

" ПАЛЕ in future demands and no potential growth in vulnerable area indicate the MDL violation is unlikely in the 
uture 

e Mid Hawthorn aquifer: Model did not show any violation 


° Close attention needs to be paid to potentially vulnerable areas in LTA and SSA in the future 
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> Saltwater intrusion analysis 


* LWCSIM is not a density-dependent model but potentially vulnerable areas 
for lateral intrusion can be identified using freshwater velocity vectors 


* Velocity vectors indicate no major lateral intrusion issues under current or 
proposed future conditions 
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> Robert Earle, CGWP 

> David Butler, P.G. 
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Questions? 


SOUTH FLORIDA WATER MANAGEMENT DISTRICT 


[ K, Range ۷ [ [K, Range - ft/day ] 
Based on APT/SC Based on SS PEST Calib 

Sy = 0.3 

- - ( Рог= 0.25 

1 В Е ћ | > Ss range = 

== = | | = | 3.3e-6 — 0.257 
] 0.01 – 22,000] [0:52 - 176,000] | а سو کو‎ 

\ N 1 : ۵ SE Avg = 915 Avg = 1338 1 hf 2 C : 


Sy = 0.3 55 = 0.00002 


] 0.061 - 16 [ ]0.118 - 36[ 
Por = 0.05 : 


Avg = 5.4 Avg = 3.07 


f Sy = 3 
L3 ] 29.7 - 12000] [0.53 - 17,300 | = T = - Рог= 0.25 
۸۷9 = 665 Avg = 1530 L | ] I. | || | ۱ | L \ a aep EN 
4 ] 6.18 - 151 | ] 0.06 - 1150 | Ѕу = 0.3 Ss=0.00008 |, 
т) Рог = 0.05 (b (0171 018/7 1 00 = 
Sy = 0.3 
15 ] 3.6 - 678 | [0.11- 752 | = : - NI У I Por = 0.25 
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: 1 Avg = 52.8 = = ` қ : 62 Aye HSE (ші 
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Sy = 0.3 
L9 [3.18- 141] [0.13-846] | ! | 7 ^ | | | | Рог = 0.25 
Avg - 31 Avg = 79 | ; | ы! || Ss range = 4е-5 – 4.7е-4 Avg = 1.2e-4 
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MONROE MONROE 


Black dots are head calibration targets 
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Black dots are head calibration targets 


SOUTH FLORI WATER MANAGEMENT DISTRICT 


ft NGVD 
ШЕ -67 - -60 
ШЕ -60 - -50 
ШЕ -50 - -40 
۳۱-40 - -30 
۳۱-30 - -20 
[] -20 - -10 
[1-10 -0 

Jo - 10 

C 10 - 20 
2% - 30 
0818 30 - 40 
01 40 - 50 
60 
70 
86 


COLLIER 


Ей so - 
ШЕ co - 
m»o- 


Black dots are head calibration targets 
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Simulated Average Annual Water- Levels — 
Sandstone Aquifer (Carbonate) 


Black dots are head calibration targets 


sfwmd.gov 


Simulated Average Annual Water Levels — 
Mid-Hawthorn Aquifer 


Black dots are head calibration targets 


sfwmd.qgov 


SOUTH FLORID A WATER MANAGEMENT D 


= не и | — Lal — __| 
45 40 1 m 

= 

m 

сс GREE ٩ ۷ 


> 1-۱0-10 drought year was calculated 
based on rainfall data from 1965 to اه‎ 
2013 0 | ! 


» 1-in-10 drought year rainfall 


965 
967 
969 
971 
973 
975 
977 
979 
981 
983 
985 
987 
8 
991 
993 


"45 inches ° — — 
> 2007 had the closest rainfall N 
(43 inches) to the 1-in-10 drought ا‎ — 


| | 
| 


year within the model simulation 1 
period 


100 


T 


C 


5 ۲ R 


0 


MANAGEMENT 


DESOTO HIGHLANDS 


GLADES 
CHARLOTTE 


MENDRY 


GULF OF MEXICO 


COLLER 


MONROE 


FLORIDA WATER 


SOUTH 


